Planococcus plakortidis sp. nov., isolated from the marine sponge Plakortis simplex (Schulze) 
The genus Planococcus was first established over 100 years ago by Migula (1894) and later emended by Nakagawa et al. (1996) . At the time of writing, the genus comprised nine species: Planococcus citreus (Migula, 1894) , P. kocurii (Hao & Komagata, 1985) , P. antarcticus (Reddy et al., 2002) , P. maritimus (Yoon et al., 2003) , P. rifietoensis (Romano et al., 2003) , P. maitriensis (Alam et al., 2003) , P. columbae (Suresh et al., 2007) , P. donghaensis (Choi et al., 2007) and P. salinarum (Yoon et al., 2010) . A previously described species that had been included in the genus, Planococcus stackebrandtii , has been reclassified as Planomicrobium stackebrandtii (Jung et al., 2009) . During a study exploring bacterial diversity in the marine environment in the Bay of Bengal, off the coast of Gopalpur in the Indian state of Orissa, a Gram-positive coccoid strain was isolated and designated AS/ASP6 (II) T .
The strain was subjected to a polyphasic analysis and its exact taxonomic position is discussed.
Strain AS/ASP6 (II) T was isolated from a marine sponge [Plakortis simplex (Schulze)], which was collected by a scuba-diving team from Clearance and Collection Divers of the Indian Navy, at a depth of 30 m in the Bay of Bengal, off the coast of Gopalpur in the Indian state of Orissa (84 u 43.9079 N and 18 u 57.1699 E). Sponge samples were rinsed with filtered sterile seawater, thin layers of the sponge surface were removed with a sterilized scalpel and approximately 1 cm 3 of internal tissue was cut and homogenized (in 1 ml filter-sterilized seawater). The suspension was then serially diluted and plated on tryptic soy agar medium (TSA; HiMedia) supplemented with 5 % NaCl. Individual colonies were isolated from TSA medium and the morphologically distinct strain AS/ASP6 (II)
T was selected for further characterization. The selected isolate was subcultured on TSA medium without any NaCl supplementation and stored at 270 u C as glycerol stocks [10 % (v/v) glycerol]. . All data are from the present study. All nine strains are negative for growth at pH 5 and positive for growth at pH 7, at 15, 25 and 30 u C, and in 2-7 % NaCl. Negative for the following biochemical tests using VITEK2-GP plates: cyclodextrin, a-mannosidase, phosphatase, leucine arylamidase, b-glucuronidase, D-sorbitol, urease, polymyxin B resistance, D-galactose, Dribose, L-lactate alkalinization, lactose, N-acetyl-D-glucosamine, methyl b-D-glucopyranoside, pullulan, trehalose, arginine dihydrolase and resistance to optochin. Negative for acid production from xylose, trehalose, inositol, adonitol, dulcitol, inulin, sorbitol, rhamnose, lactose, melibiose and arabinose. Positive for oxidation of D-sorbitol using Biolog GP2 MicroPlates; negative for a-cyclodextrin, b-cyclodextrin, glycogen, inulin, Cell morphology was determined by phase-contrast microscopy (Zeiss) from colonies grown on TSA medium. Motility was determined using the method described by Skerman (1967) . Gram reaction was determined by using a Gram staining kit (HiMedia) according to the manufacturer's instructions. Unless stated otherwise, biochemical tests were performed at 30 u C. Physiological tests, e.g. growth at different temperatures (10-42 u C) and NaCl concentrations (2-15 %), were examined on basal TSA medium. The pH range (5.2-12.0) and the optimum pH for growth were examined as described by Xu et al. (2005) . The following were determined as described by Cowan & Steel (1965) : hydrolysis of gelatin, casein and starch; Voges-Proskauer, methyl red and oxidation/fermentation tests; catalase and oxidase (oxidation of tetramethyl-p-phenylenediamine dihydrochloride; Sigma) activities; growth on Simmons' citrate and MacConkey agars; production of hydrogen sulphide and indole; reduction of nitrate. Oxidation of various carbon compounds was tested using Biolog GP2 MicroPlates in accordance with the manufacturer's instructions, except that TSA medium was used instead of Biolog Universal Growth agar medium at 25 u C for 72 h. Acid production from various sugars was tested on minimal medium as described by Smith et al. (1952) . Sensitivity of the strain to antibiotics was tested by using antibiotic susceptibility discs (HiMedia) after incubation for 48 h. For cellular fatty acid analysis, the strains were grown at similar conditions (TSA medium at 25 u C, incubated for 36 h). Fatty acid methyl ester analysis was performed by using GC according to the instructions of the Sherlock Microbial Identification System (MIDI; Sasser, 1990) as described previously (Pandey et al., 2002) . Freeze-dried cells for other chemotaxonomic analyses were prepared following growth of the strain in tryptic soy broth (HiMedia) for 3 days at 30 u C. Polar lipids were analysed according to the method of Tindall (1990a, b) . Lipid spots were detected using the spray reagents molybdophosphoric acid (5 %, w/v) in absolute ethanol, molybdenum blue spray reagent (Sigma), ninhydrin (0.2 %, w/v) in acetone, and anisaldehyde reagent (Sigma) for detection of total lipids, phospholipids, aminolipids and glycolipids, respectively. Menaquinones were extracted and analysed by methods described by Minnikin et al. (1984) and Kroppenstedt (1982) . The peptidoglycan structure was determined by using hydrolysates of purified cell walls according to Schleifer (1985) . Amino acids and peptides were separated by two-dimensional ascending TLC as described by Schleifer & Kandler (1972) with the modification that TLC on cellulose sheets (Merck 5577) was used instead of paper chromatography. Genomic DNA extraction, amplification and sequencing of the 16S rRNA gene were performed as described previously (Mayilraj et al., 2006) . The G+C content of the genomic DNA was determined as described by Saha et al. (2005) . DNA-DNA hybridization was performed each time with freshly isolated genomic DNA and was repeated three times by the membrane filter method (Tourova & Antonov, 1988) .
To determine the phylogenetic relationships of strain AS/ ASP6 (II) T , the 16S rRNA gene sequence consisting of 1449 bp was compared with those of type strains of species of the genera and identification of phylogenetic neighbours and the calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon server (Chun et al., 2007) . Sequences of closely related taxa were retrieved; alignment was carried out using the program CLUSTAL_X (Thompson et al., 1997) and corrected manually. For neighbour-joining analysis (Saitou & Nei, 1987) , distances between the sequences were calculated using Kimura's two-parameter model (Kimura, 1980) . A phylogenetic tree was constructed by NJPlot (Perrière & Gouy, 
*Data differed from that of Yoon et al. (2003) . DData differed from that of Alam et al. (2003) . dData differed from that of Choi et al. (2007) . §Data differed from that of Reddy et al. (2002) . ||S, Sensitive; R, resistant. 1996). Bootstrap analysis was performed to assess the confidence limits of the branching (Felsenstein, 1985) .
The morphological, phenotypic and chemotaxonomic descriptions of strain AS/ASP6 (II) T are consistent with its assignment to the genus Planococcus. Differential characteristics of strain AS/ASP6 (II)
T and other closely related members of the genus Planococcus are shown in Table 1 and other characters are mentioned in the species description. Detailed comparative fatty acid profiles of the isolate and closely related type strains in the genus Planococcus are presented in Table 2 ; the fatty acid compositions of the strains were similar qualitatively but varied in terms of concentration. The major fatty acids of strain AS/ASP6 (II)
T were anteiso-C 15 : 0 (34.2 %), iso-C 15 : 0 (13.2 %) and iso-C 16 : 0 (11.7 %). As observed in other members of the genus Planococcus, strain AS/ASP6 (II)
T had peptidoglycan type A4a (based on L-Lys-DGlu), and MK-6 (23.2 %), MK-7 (46.4 %) and MK-8 (30.3 %) as menaquinones. The predominant polar lipids were phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and three unknown phospholipids ( Supplementary  Fig. S1 , available in IJSEM Online). Cells of strain AS/ ASP6(II)
T were sensitive to (mg disc
21
) cepoxitin (30), meticillin (5), kanamycin (30), novobiocin (30), rifampicin (2), gentamicin (10), polymyxin B (300), bacitracin (8), ampicillin (10), oxytetracycline (30), neomycin (30), norfloxacin (10), penicillin G (10), ciprofloxacin (5), vancomycin (30), nalidixic acid (30), colistin (10) and oxacillin (5), but resistant to sulfasomidin (300), nitrofurantoin (300), trimethoprim (5) and triple sulphas (300).
Phylogenetic analysis of the 16S rRNA gene sequence showed that the strain AS/ASP6 (II) T belongs to the genus Planococcus and was closely related to the type strains of P. maritimus (99.1 %) followed by P. rifietoensis (98.6 %), P. maitriensis (98.5 %), P. citreus (98.3 %), P. salinarum (98.1 %), P. columbae (97.9 %), P. donghaensis (97.8 %) and P. antarcticus (97.7 %). The neighbour-joining phylogenetic tree ( Fig. 1) revealed that strain AS/ASP6 (II) T is a member of the genus Planococcus, forming a separate lineage along with P. maritimus (Fig. 1) . However, DNA-DNA relatedness values between strain AS/ASP6 (II)
T and the type strains of other related taxa were between 22-61 %, i.e. P. maritimus (61.0±1.1 %), followed by P. rifietoensis (58.0±1.2 %), P. maitriensis (51.0±0.5 %), P. citreus (43.0±0.5 %), P. salinarum (46.0±1.0 %), P. columbae (38.0±0.5 %), P. donghaensis (34.0±1.0 %) and P. antarcticus (22.0±1.0 %), which were well below the 70 % threshold value recommended for the delineation of bacterial species (Stackebrandt & Goebel, 1994) . Like most Planococcus species, strain AS/ASP6 (II) T also had signature nucleotides at positions 183 and 190; (59-TCTCATGAGGC-39; E. coli numbering; Dai et al., 2005) , which further clearly indicates that strain AS/ASP6 (II) T represents a novel species of the genus Planococcus. DNA-DNA relatedness values between strain AS/ASP6 (II) T and P. kocurii, the remaining type strain of the genus, were not determined, since organisms with more than 3 % 16S rRNA gene sequence dissimilarity belong to different genomic species (Wayne et al., 1987) .
It is clear from the genotypic and phenotypic data obtained in this study that strain AS/ASP6 (II)
T represents a novel species of the genus Planococcus, for which the name Planococcus plakortidis sp. nov. is proposed.
Description of Planococcus plakortidis sp. nov.
Planococcus plakortidis (pla.kor9ti.dis. N.L. gen. n. plakortidis of Plakortis, a genus of sponges).
Cells are Gram-positive, aerobic, non-spore-forming, motile and coccoid, occurring in pairs or clusters. Colonies on TSA are dull yellow-orange, opaque, smooth, convex, circular, entire and 1-2 mm in diameter. Capable of growing between 15 u C and 37 u C (optimum 30 u C) and pH 6.0-10.0. Can tolerate up to 7.0 % NaCl. Positive for catalase and oxidase. Negative for citrate utilization, hydrolysis of gelatin, casein and starch, urease production, methyl red/VogesProskauer reactions, hydrogen sulfide production and nitrate reduction. Acid is produced from sucrose, glucose and maltose, but not from cellobiose, dulcitol, rhamnose, salicin, fructose, arabinose, raffinose, trehalose, myo-inositol, mannose, melibiose, mannitol, adonitol, xylose, inulin, 3.3 1.3 2.5 3.0 ND ND 3.5 2.0 2.7 C 16 : 0 1.9 1.9 6.8 9.0 4.0 5.4 ND 6.3 2.3 C 17 : 0 4.0 1.9 4.4 4.9 ND ND ND 0.6 1.0 C 18 : 0 0.5 ND 5.9 9.2 2.0 7.4 ND 8.9 ND Branched chain iso-C 14 : 0 9.6 2.8 2.8 3.4 ND 5.0 11.1 5.4 1.0 iso-C 15 : 0 13.2 12.1 6.9 5.5 1.9 ND 13.6 2.6 2.5 anteiso-C 15 : 0 34.2 40.5 37.0 35.5 56.0 35.1 41.0 32.5 53.1 iso-C 16 : 0 11.7 6.1 7.6 8.2 3.6 11.8 11.1 7.7 3.2 iso-C 17 : 0 2.9 5.6 4. Menaquinones are MK-6, MK-7 and MK-8. The predominant fatty acids are anteiso-C 15 : 0 followed by iso-C 15 : 0 and iso-C 16 : 0 . The predominant polar lipids are phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and three unknown phospholipids.
The type strain is AS/ASP6 (II) T (5MTCC 8491 T 5 DSM 23997 T ), isolated from a marine sponge Plakortis simplex (Schulze), at a depth of 30 m in the Bay of Bengal, off the coast of Gopalpur in the Indian state of Orissa. The DNA G+C content of the type strain is 51.0 mol%. T and the type strains of other members of the genus Planococcus and type species of the genera in the family
Planococcaceae. Numbers at nodes indicate levels of bootstrap support ¢50 % based on neighbour-joining analysis of 1000 resampled datasets. GenBank accession numbers are given in parentheses. Bar, 1 % sequence variation.
